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tarical disruptions in vegetation characteristics have occurred. Also of
conaiderable interest because of their broad scope and mognitude were
hanges in bigh Iatitude Northern Hemisphers winter climase which re-

oy featurea of vegetation-at e in
gCM sersitivity Studies

£ Xue ((I01) 405-5880; yzveDgrog.umd.edu)
e of Geography, Univessity of Maryland, College Park, MD
i, 7 ited States

P eder: ud the infl of ian bot y conditions an the
viitnate, and theunderlying mechanisma responsible for such
,,mimutlip, coupled global/regianal modely witha biosphere model
:ﬂﬂl are used to canduct a nmber of regional interaction studies,
wcinding equatorial North Africa, Amazon, East Asia, and US, ‘The
eeractions b; land and, aphere are a 1 procem, In
hlition. GCMs and regional models hove internal varinhifity, These
mnke it difficulty to distinguisk the Jandg effect in o complex
cEmate syMem. In our sensitivity experiments, the local vegetation
.. gadition in the experimenta sre deamatically aliered.; multiple en-
", pbie simulntions with different initini conditicns are used, and cnly
asathly andfor seasonni means are used for analyses, These designa
ot imtended identify the signala due to land sfects, Our regional stud-
iea deonstrate the important role that the landsurface plays in the
ot climste. However, the manner In which o given boundary
soorabvinitiences the cirrulation and rainfall for any particulor region
- the structure of the Iarge scals {low for that region and the
sroear- isence of ather quesistationary forcing (viz orography and
aan Beat sources ind ginks in that region). For example, in the Sahel
wady. thedesertification in the region changes che L |
o lhve Alrican monsoon, cawsing drought jo she Sobel and wet climate
1a the sawsh of the area 3 o wellknown Sahel droughtpatiern. Pre-
zminary results also reveal the opposite phsses of mindall anomalies in
Zahe] attdEast Africa. in the ULS. summer prediction study, the rain-
fall anomaly in tha centzal LS. I aeariy limited within the nres where
e land surface ly forcing d. Thech isties e Enat
Asin are quite different from other areas due to a strong sumener Aalan
watscon and complex orography In the Enst Asian region. [n two east
Azian experiments, although the locations of the land snomaly forzing
are differest, both esperiments show that the temperature anomaly
is mainly confined to the aren where anomaly forcing occurs, buat the
moasnon {not in the area where the land condition chunges} hos a large
These studies show that the charncteriatic of land surfaceat.
nteractions has a strang regional dependence, thus, diferent
Teg :awe 10 be studied separately ta investigate the impuet of land
wurfack processes,
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Derivation of Globat I ki Fractional Vegetation Cover and

least its Impact on Climate Modeiing

et

::“‘: . Xubi Zeng {{520) 621-4782: xubindzogo.atmo.arizontedu)

Tects lestitate of Atmespheric Physica, PAS Building, #81, University of
: tha Arizona, Tueson, AZ 63725, United States

 BrE i ki fractional vegetation eover is derived based on the max-
tion R DVI value for each pisel during the 12 months in eomparison
the ! with s maximum NDVT walue in each IGBP land cover category.
and This produst {s then c t with an independent product nsing a
el ‘moce sophisticated statistical approach. Both prmducts are evaiuated
it and validated using higher-resolution data over southern Arisona. The
08 impact of these dasa on climate modeling is evnlunted using NCARL
:'s; CCMJ in which fractional vegetution cover is empiricaliy apecilied.
e At the meeting, the global distribution of fractionat vegetation cover
ion from the abave dota analysis and its impact on COM3 climate modeling
ght 8t reginnal and global scales will be discussed.
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:i: i Linted Impacts of Historleal Vogetation Change on Global

‘-ilmate
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This atudy explores the global climnsie impacts due to histarical, an-
thrinngenie land caver changes, We used the National Center for At-
sheric Research Community Climete Model 3 (NCAR CCM3) gon-
=zirculation medel and compared a simuiation with present day land
sturhce baundary conditions with a simulation repressuting sn etimate
af natural, potential land caver conditions.

After 10 yeara of simulation, aiguificant temperatuce and hydrology
changes pifected trapieal land sarfaces, where some of the lorgest his-

sulted Froem changes i tropieal convection, uppet-level tropical outBow
mnd the generation of low-frequency tropical waves which appeared o
propogale to the ex I ‘These effects combined {0 move the
Northern Hemisphera zonally averaged weaterly fet to higher (atitudes,
brenden it, and reduce its maxinmm intennity thereby affecting mid-
[atitude winter wenther potterns under current land cover, Low-level
casterlien were also reduced over much of the tropical Pacifie basin
while pogitive lies in ive precipitstion oceurred in the
central Pacifie indienting the possibility of un interaction between rir-
culation chonges celated to El Nino-Southern Oscillation (ENS0) and
those caused by tropical land cover change. Globally-averaged changes

were small,

Cemparisens with recent, chserved trends in tropical and Northem
Hemisphere, mid-Intitude cliate suggest a possible interaction ba-
tween the climatic effecta of historieal land caver changes and other
modes of elimate varinbility.
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Effects of Land-use Differences on Atmospheric Boundary
Layer Clrculations

W 3 Shaw! ({500} 372-6140; will.shawdpol.gov)

J € Dosan'

'Pacific Northwest National Laboratory PO Hox 409, Richland, WA
403523, Uniced States

It has been widely pastulated that variations in vegetation and ather
surfnce characteristice together with the reauiting varintion in sur-
face heat fluxes will lead to secondary circulations in the atmospheric
baunndary layer. It has been further argued that failure to explicitly
account for these circulations will coutinely canuse significant errors, for
example, in the mean heat Suzes calculated for a GOM grid cell and
in deled fc and di of clonds, Dring the past sev-
erpl years we have psed a combination of chaervations and modeting
to investignte the effects of the underlying heterogenegus surface on
bousdary layer structure as the U.S. Department of Energy's Cloud
and Radintion Testhed (CART) in the Southern Great Plains of the
U.5. The CART site i a rectangular region approxitmately 100 km x
160 km in nerthern Oklahoms and southern Kansas. it ia a reglon of
generally gentie topography and aof strung spatinl contrasta in surfaca
vegetation and heas Buxes,

These are exiensive surface measurement networks in the visinity of the
CART from which we huve been ahble 1o construct interpalnted srind
and temperature fields with time and space intervals of 30 min. and
6.25 km, respectively. In this study, we have compaosited wind data by
tiene of day in order La minimize the maaking effect of synoptic-scale
weather gvenis. To investigate the develof of dary circula-
tions, we have used Lhe compoited felds to eompute divergence pat.
terns whick can then be related to the underlying surface. We kave
done this for bath the apring and the summer, since there is a marked
echanged in vegetation and in the heat flux distributlen betwesn thess
iwe seasons. ‘The resulis of this study indicate, first, that secondary
circulations are very wesk. The 1 divergences are bl

tn those of aynoptic-scale wenther systome. Moreover, the topography,
while gentle, nevertheless appears to be the primary factor in geseras-
ing the local divergence felds, We thereiore conelude that mesoscale
fluxes resuiting from land.use diffarences in this region will be incon-

sequentinl sourees of error in GEM p izations of the houndary
layer.
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Do Mesoscale Circulation Induced by Deforeatntion Play Any
Rale in Triggering Moist Convection?

Jingfang Wane! {1-617-258-6835; jfwang@mit.edu)
Huiael L. Bras' (1-617-253-2117; ribrastimit.edu)
Elfatih A, B, Eltnhic® {1-617-253-6536; eitahir@mit.edu)

*Departiment af Clvil and Envi al Enrineecine. M o
Inatitute of Technology, Carmbridge, MaA 02138, United States

The objective of thia research is {0 idestify atmoapheric conditions
unde r which messacale circulation induced by land sarface hetero-
geneity may p lay same role in triggering of convection and oceurrence
af rainfall. A g eried of aumerical simulntions using MM5 have been
carried out to further study the role of atmoapheric stability and the
relative importance af a ynoptic vs local forring to the moist convection
and ratufall aver defore ated Amazom regions. In the dry-senson sim-
uistionn, no rainfall and litsl e clowls arn observed ver both uniform
oo heterogeneous lund surfnces, iHeavy minfall and extensive cloud
coverage are found In the wet-season s mulations over ugiform and
heterogeneous land surfaces ever when a negat ive energy barricr was
ntded to the sounding. During the “break-perlod” with reduced large
scale [orcing, more active moiat convertion is observ ed in the afternoon
over the deforested aren. These results suggest that she local foreing
tue to mesoscale circulation induced by lsnd snrface he terogeneity
may play a significant role in triggering shallow convection anly when
there |3 lack of arge seale forcing,

This page may be freely copicd.
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Investigating the Effect of Seasonal Plant Grawth and Devel-
opment in J-Dimentional Atmospheric Simulatinny

Elena Tavetsinskaya!? {(303) 497-8131; elenafucar.edu)
inda 0. Mearna® ({303} 4%7-8124; lindam@ucar,edu)
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!Nationst Center for Atmospheric Research P.O. Bex 3000, Boulder,
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af Nebraskn, Linesln, NE 68583-0728, United States

Departiment al Geography 102 Waiker Bldg. Peazaylwmaia State Unie
versity, University Park, PA 16B02-5011, United States

We intraduced daily plant growth and development functions into
the Biosphere-Atmosphere Trunsfer Scheme (BATS)} coupled 1o the
Natioanl Center for Atmosphesic Resvarch Regional Glimate Model
{NCAR RegCM)} to simulate the efect of sensonnl plant growth an
stmosphere-bioepherp hieas, mointure, nnd momentutn exchange. En.
#ry, moiature, and momentum Auxes wers studied aver o malze BgrOe-
cosystem at the scale of & 90 km atmaspheric grid ecll, Daily plant
growth and development were incorporated into surfnce flux calew-
fations by coupling 4 physiological crop model (CERES version 1.0)
with BATS. CERES simulstes daily plant growth and devetnpment
a4 4 i aof bath envi ai conditicns (temp , precip-
itstioz, solar radiation, and soil moisture) and plant.apecific genetic
parameters. The BATS nnd CERES modela at first were driven by the
observed weather data and selected crop parameters (i, Leaf Aren
Index {LA], canapy Beight] were validated sgainst available field date
Growth and development functions from CERES were incorpamted
into BATS and the sensitivity of seasible and latent hent Auxes, and
mogtentum Eux to plant growth was quantified.

We ran the coupled HegCM/BATS over the contermincus Usited
States domain at a resolution of 80 x 90 km to investigate the effect
of sensonal agroecosysiem processcs on mesoscale atmospherie cirey-
lationa over the central Great Plains of North Amerien During the
extremely dry senson of 1984, compared to the noninteractive control
tase, A-15% changes iu sensible heat and 30-18% chianges in latent
heat ocourred in response 1o greatly reduced LAT and conopy beight.
Two to four degree C changed in surface and lawer atmospheric air tem-
perature resclted in response to such changes io surface fluxes, Mixing
fatin and lower atmospheric winds were also afected. "The megnitude of
these changes had » distinet diurnal pactern. The differences between
the contm] and realistic situlations were more prooounced during the
dry 1988 growing season than the relatively normal {991 season. We
alsa examined separately the efferis of changes in LAE and those of
roughness leogzh. We found that the inchuion of plant growth and de-
velopment functions into RegCM/BATS configurtion altered not anly
seasonal patterns of state varinhles (T, g, Tv), but also the interannual
variability it the simulated results.
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Land Use Changes ju Cosis Rica's Atlantic Zone: Net Effecta
on N10 Emisaions

William A Reiners* (1-307-766-2235; reinera@uwyo.edu}
V" Shuguang Liu® {1-605-504-6168; aliv@ledemail cr.uagn.gov)
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'Department of Hotany P.0. Box 3165 The Univemity of Wyoming,
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3Complex Systems Research Center Usiversity of New H
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Climate System Modeling Program National Center for Atmoapheric
Hesearch P.O. Bax 3000, Bounlder, CO 80307-2008, United States

SDepnrtment of Statiaties P.O.Hex 3332 The University of Wynming,
Laramie, WY B2071-3312, United States

Land use changes affect nes emission rates of greenhouse ghses as well
as alter miero- and mesnclimatological variables, Thus land use change
has an indirect influence ox climate over the long term as well as a di-
rect one in the immediate term. Canversion of foreated land cover in
the wet tropica to agricultural uses has large effects on fluxes of COZ2,
CH4, NI0 and NO. We are addressing the eflecta of mapid land use
change on hiogenic trace gaa funs in north Caosta Rica (the
Atlantic Zone), 2 model regica representing rapid land use change in
hat, bumid, and relatively feriile, tropical environments. En the last five
decades, this region af 540,000 ba has been largely deforeated and con-
verted to pastute, banana plagtations and other intenively fertilized
cropa, These changes have grosaly altered biogenlc trace gas emissiany
in complex ways In time and space making difficult the assesament of
net changes in gns emissions for the region a9 o whole.

Our work involves linlmge of direct af N20

model developrient and assembly of tequisite GIS layers and atatistl-
eal spproaches o estimate innd cover changes on regional emicsions
from the Atfantle Zone. Our "cantemparary™ representation of land
cover/lend use i detived fom o 1986 TM scene; our historical repre-
zeptatious aze from o land use stlas for the years 1979 and (992, We
bave set several scenarica for future Jand esver/land use change for the
year 2010 that asneme different levels of land use through continved
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clearing and deaining of swemps, and through continuing conversion of

ively ged to cropa izing lnrge of fer-
tilicer. From these ehanging levels of N20, we can assess the relative
importance of land use chiange in wet tropics on changing levels of N20
in the atmosphere.
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‘The Evaporation Paradox

Wilfried Brutsaert?

Murc B. Pastange? (mbparlangedijbu.edu)

‘Cornei University, [thaca, NY 14853, United States

Jahns Hopkina University, Baltimors, MD 21218, United Statea

At lesst theee studies of field data have shawn independently that the
evnporation of water, sa measured by evsporation pans, has been de-
creasing over large nrons with widely diffecent climates. The comunan
interpretation of this negative trend hos heen that it might he relnsed
to inereasing cloudiness and that it pravides an indication of d ing

tation change, namely (1) plant competition for resoutces (water and
Light) over relntiveiy short time peciods of munths and sensans. and (2)
the long-term pattern in the supply of growth-limiting resources such
a8 water sndd nutrisnes, ie., the resource-supply trajectory. The moidel
generates globol gridded estimates of primary pruduction, aboveground
biomaas, leaf ares fndes {LAL), and troce gas fluxes, Eight test loca-
tiona for the DGVM were | { initially to rep a variety ol
ctimate conditions ranginy from Arctic ta tropical and sub-tropica) Int-
itude zones. At all test locations, the predicted plant funcional type
(PFT) matched closely with the actual reported PFT. In the process of
ryueing the madel to ateady siate PFTs, most forest locotions showed
o rapid progression of trangient states, from bare graund to grasstand,
ta gromsey with shrub cover, and finaily 10 the forest PFT. Fram this
first glebal application, the DGVM correctly predicts the prescnce af
forest clanses in about 75 perrent to 95 percent of all cases worldwide,
and grasslands in about 58 percent of all cases, Effects of two bypo-
thetical cftmute change scenazios were evaluated. Scenario [ was set
by warming nir surface temperatures lineacly to 4¢ C above average
over o 25 year aimulation perind. Scenarjo [T was et by decreasing
anmual rainfall amounts linearly to 50 percent below avernge over a
25 year simulation petiod. The warming sconario 1 neulted in PFT ot
high-latitude forest and boreal farest sitea changing ta mixed conilerous

T lal evaparation azd of | terreatrial evaporation compo-
nent in the hydrologic cycie. This runs counter to well substantiated
increases in precipitation and clouds 0a wull an giobal circulatinn cal-
culations with inereasing atmaapheric CO, which indicate an acceler-
ating hydrolegic cycle. In thiy presentation we resofve this parndex
by shawing that decreasing pan evaporation provides, in fact, a strong
indication of increasing terrestrial evaparation.
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Comparison of the Climatle Effects of Maximum Vagetation
Change to the Changes Assacinted with a Doubled Carban
Dioxide Cancentration

Azel Kleldgn'? {+49-40-41173-117; Keidon@dksz.de)

Klaus Fraedrich? (4-49-40-4£23.5064; fracdrich@dlor.de}

Martin Heimana' (+48-0641-64-3772/3708; martinheimann@bge-
jensmpg.de)

Hramg Nov, 08 /o H.A. Maoney, Dept. of Biologizal Sciences, Stan.
ford Univeesity, Stanford, CA 94305, United States

*until Oct. 98: Max-Planck-Inatitut fuer Metearalogie, Bundesatr, 53,
Hamburg 201466, Germany

*Meteorologisches Institut Universitaes Hamburg Bundesstr. 55, Ham-
burg 20146, Germany

‘Max-Planck-Institut fuer Biogeochemie Poatfach 100164, Jena 07745,
Gearmazy

Vegetation is a3 important component of the global climate system
but the issus of vegetation change has mastly been neglected in studies
of the enbanced anthropegenic greenhouse effect. Here, we quantify
the meximum poasible effect of vegstation on the global climate and

foreat, ied by | in eanopy LAL The drought scenario
11 tesulted in PFT at the boreal ferest and savauna sites changing to
grasulands. At locations whers PFT did not change with climate, seil
water and canopy LAT however were gredicted to progressively decline
undar the warming sceanrio begianing frote steady staie ternperate aid
trapical rane PFTs, and also under the drought scenaria beginging from
practically any stesdy atate PFT.
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We use NCAL's regional climne model (RegCM2) to exastting thoe
mutic response to desertification and deforestntion in Weat Afriea, )
model dowain inclodes Weat Africa and the adjacent Atlantic Q%
NCEP Reanalyses are tsed $o initialize and drive the modal. \a i

present results from a secies of year-long model experizents in wigy
the vegetation & varicd to mimic the cheerved land surface chanym

In different simulations, the vegesation changes aasacinted with deseg!
tification and deflorestation are represented separately and mggu!:‘
sa that the climatic response to each forcing is isolated and feedbag,
between the forcings can be idantified,

H31F MC: 300 Wednesday 0830k
Monitoring and Modeling of the
Performance of Engineered Covers for
Waste Isolation I

Presiding: B Scanlon, University of Texas at
Austin; G Gee, Pacific Northwest National
Laboratory
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Closure Cover Design Criteria for Low-Level Radioactive
Waste Lundfills: Dealing with Woste Subsidence

Rubert B. Gitbert (512-471-192%: bab.gilbest Gmail.utexadodu)
Frauk Shuri? (206-BR3-0777; fhuri dgolder.com)

Eric Strawburger? (420-220-2303. eastrnss@hechnel.cont)

{5y Bridget Scanlon)
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Bioaphere-Hydrosphere Interactione: Biog | Con-
atrninis an Evapo-Transpiration in the Sauth Plotte River
Bosin

Denzia 8. Ojima! {1-970-491-1976; dennisfinrel.colostate,edn}

Melannie Rartman! (1.970-491-2195; meissnie@nsel.colostato.odu)

Jill §. Barun'? (1-076-408-1808; jill@zrel.coloacnte.cdu)

Natural Resaurce Ecology Laboratory Colorads State University, Fort
Calling, GO BO523-1499, United States

5GS, NHEL, Colorado State University, Fort Colllins, OO 80521-
1494, United States

Our smdemtanding of the interactions between the atmosphere and
the land surfoce is critical to cur estimation of the vulnerability of key
naturat resoureed 1o climate and Jand use changes. Changes in these in-
terackions affect meseseale physival and chemical climnte, water basin
bydrology, and ecological properties, suck as vegetasion compogition,
disturbance regime, and hiogeochemical cycles. The werreatrial Liv-
spheric processes are controlled by biogeochemical constraints na well
as by atmospheric, bydrological, and : [ The
surface hydrological process, such as runsif, rug-on, pereolatios, snow-

compare it to the chang i with a doubting of E
CO2. The flowing set of sinzutations with the ECHAM-4 atmospheric
Genernf Circulation Model (GOM) is perforimed: in the global desert
simulation, tand surface properties nre selected to resemble a desert a¢
all nanglacinied land regions, while in the global forest simulation all
parsmeters are set to ones representing evergreen forest with maximum
soil malsture recycling capability. Both simulations ure conducted un-
der present-day and doubled CO2 coneentrations. All simulations arp
intereampared, enabling us o campare the climatic differences of max-
lmmm land use change (ie., global desart - global forest) with CO2
doubling, but alsa, the eect of tmazimum land use change under dil-
ferent CO2 concentrations. We find that the elimatic changes of CG2
doubling and maximum Innd use change are comparahle in magaitude
hut that the pasterns of change are distinctively differenr. Whils dou.
bling of CO2 primarity affects the higher latitudes, land we thange has
its atrongest impact in the tropics. The climatic sensitivity to GOZ dou-
bling Iy decteased in the glohal forest implying that vegetation weakens
the effect of global warming., We conclude that the climatic changes
assueiated with enbinced €02 can considerably depend on the atate of
the vegetation which In turn is jtself altered by bumans through and
use chanhge. '
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Dynamic Global Vegetation Maodellng far Prediction of Blo-
genic Troee Gas Fluxes

Christopher 5. Potter! {650-604-6164; cpottecdmail.arenasa.gov)

Staven A, Klooster {658-604-1083; aklooster@mail.are. nasa gov)

INASA-Ames Ressarch Center, Mail Stop 242-4 |, Moffeis Field, CA
94075, United States

California State University Manterey Bay, Senside, CA 93955, United
States

A Dynnnic Global Vegetation Modst (DGVM) has been develaped asa
uew featore of the NASA-CASA {Camegie Ames Stanford Approach)
ecosystem production and trace gas model (Potter nnd Klooster. 19973,
Thia DGVM includes sezsonal phenology algorishma calibrated using
giohial interannual data sets from the AVHRH antellite "greenness” in-
dex. The coupled CASA-DGVM design is besed conceptually on two
main elements of Tilman's {1985} resource-ratio hypothesis of vege-

pitck lation, sagw raelt, and evaporation, are strongly linkid ta
terrestrial biospheric processes. In addition, the land sucface coupling
with the elimite system is medinted by changes in the hydrosphere
thzongh changes related ta evapo-transpiration (ET}, trace gas fliuxes,
and madification of surface wipds. Recognition of the feedbacks be-
tween the atmesphers, hydrasphere, and the terrestrial biosphete kas
led our research efforta ta begin quantifying these feedbacks and con-
straints, The current findings indicate that land surface charneteristics
of terrestrial ecnsystema modify the seatonnl patterns of the bydmlog-
ieal syutem due 16 changes in the onset of greening, amount of phots-
synthetic material, and rooting depth. These feedbacks operate rapidly
and are estitaated miany times each hour. Diogeachemival and ecosys.
tem interactions with atmospheric ané hydrological procesees operate
over a langer time frame, but alter critical water-energy fluxes that
affect the climnte system, The ecosystem modeling of actual land wse
and biegenchemical conacrainta e our ecasystem reduces the leaf sren
and plant productivity by 30 to 503 of a system not hiogeschemically
constrained.
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‘The Effocts of Vegetntion Changes an the West African Mon-
aoon

Exic E Smnll* (1-617-256-9534; cxmallSMIT.EDU)

Elfstih A, B, Eltahir! (1-617.253-6506; eltahirdMiT.EDU)

'Ralph M. Parsons Laboratory, M.LT., Cambridge, MA 92138, United
States

Wt Afriva hos experienced demnatic land surface changes through-
out the 20th century. The edge of the Sabaro Desert hos experionced
significant human Impacts. fo addition, extensive deforestation has
accurred along the southern West African Const. Previous efforts by
thia group, wing a simple sonaily-symmetric medel, kave shown that
these vegetation chenges may have a substuntial impart oo the regional
climate of West Alrica. In this abudy, we use a reglonal climate modal
te eampare the effects of desertification snd deforsstation on the Weat
African monsogn. This effort i important to understand ke rele that
vegetation changes hove played in the West African drought that has
been observed sioce the early 1960s.

This page may be freely copied.

'Departinent of Civil Engineering The University of Texas at Austin
9.227 Cocirell Eall, Austin, TX 78712, United States o

2Golder Associates Tne. 1104-145th Avenue NE, Redmond, WA 08052,
nited States

3Bechtel National, Inc.,

151 Lufagette Drive, Oak Ridge, TN 17831, °
United States .

Exiating low-level waste radisactive wnate {LLW) disposal units at tie
Nevada Test Site are experted to exhibit substantial subsidencs over the
next 100 to 10000 years, The maximum predicied subsidence, which
results prictarily from the degradation of partially filled contatsiers ina
dispoaat unit, ranges from 10 1o 36 feet for various units at the facility.
This magnitude of subsidence could significantly affect the performanes
of a clesure cover, especially idering that the subsid is not
expected to he uniform throughont an individual unit.

This talk will summasize how a preliminary closure cover design was
doveloped for LEW disposal units at the Nevadn Test Site. Fimt, &
szt of enginesring performance criteria was estaklisbed: (1} limit expor
dure of weste at the ground surface: (2) limit water infiltratios into the
waste: (1) limit npward gzs migration: and (4) limit intrusion of plant
toots and animals ino the waste. For each criterion. objectives were
wentified and quantitative stasdards were established to meet these
ohjectives. These criteria and quansizative standards for the closure
caver are an impertant cooibution beeause regulations require oty
that the overall disposal system meet Performance Assesxment {PA]
requirements, Disposal nnits at the Nevada Test Site could. ensily pasa
the PA even if no closure cover were placed over the waste due to the
isulated, arid unture of the site. The engineering performance criteria
provide guantitative standards for the closure cover in addition to e
quiring that the averall system pasa the PA. Seeond. alternative designs
were analyzed within che context of these engineering performance exi-
terin. Based on these analyses. 3 preliminary, conceprual design wms
developed that would be expecied to meet these criteria even if the
predicted subdidence were o cceur.
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Aa part of o large fisld, study four subsurface monitoricg strategies
were teated duting Seld infiltration and trocer transport experisments
(aren = 50 m by 50 m) a1 & sire in Maricopa, Arizona. The purpose
aof the experiments was to iest sirategies and systems for tonitorisg
unsaturated zane conditions at radionctive weste disposal sites.. For
each atrategy (e.g., monitoring trenches, monitoring islands, barehole
monitoring and gesphysical monitoring) used a varicty of device 0
determine changes in water concents with time and space. We gam-
bined intrusive {neutron probe, heat dinipation sensars, tensivmeters,
solution samplers} and non-icirusive instruments (EM-31, EM-38) fr




